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ft 



£ ^£ ?W> H14(Agkistrodon saxatilis emelianov)4 ^5^4 -ifEfl^ ^-M^o] bj ( saX atilin) , H 

4 ^^«o^4 fit -§-3*Wl ^ IHHi^ ^-£011 ^ £ t^}^ *^i> ^~ 

i°lH ^a^, cDNAS tSW V "?1 *l 'I : «14 ^ o £ ^#£3 ^^^i^m *M 



E 2 

W?., 134, lit -§-^, 144 *3 
4 *H *1 

/1444 

?_^4 134(Agkistrodon saxatilis emelianov) sL^&j 4d|4 441^-(Saxatilin), 

"11 3 /l # 



^44 4£(invasion)4 4°1 (metastasis) ^iT} 4*11 ^dfl ^ ojs^^] 444.;.- c^]^ 

4. 44, «^i7} 3^*1 44 (^S tfl42*l)^4 4^ 4^4 4= 2:3)^4 v/ii] Si'! : 7] ^4 

(basement membrane) # ¥444. <>1^4 44:«!:4 4^ HWli ^4 444 14^ SUfe 7] 

-/<i444-v- t- 4-°-><i, 4-r r -K-/i] ^4447} 44-°ii:.- ^it#i 444 ^ 44. a 

4, 4§ 4*fl*4 £ 44 SL>||t^# #4%4^, rt 14 #44 *344 4^ 4.^4, rt H, 44 *4A.V.-7-4 £44 
4 44 4^|£4 4*44 4^ 2*H1 ^44^*1 44 #44 4444 4 444 1/10,000 oj§j-o|4(42: Erk 
ki Ruoslahti, Scientific American, 72 - 77, Sep, 1996) . 



444*14 44*11* (extracellular matrix, ECM) ^) 4 

71^ (surrounding stroma)^ 4S?>1(ECM) Hynes, R. 0., Cell, 

48:549, 1987). 7^ ^^(totegrin) ^^14 ^^S- 



7U $M 71SL fi^rf^ ^^3-^71- §14(^2:: Larjava, H. et al. f J. Cell. Biol., 110:803-815, 1990). ^l^ri 
4 yM^fe p 2 ^w-ifl^elfe ^15L-^15L ^14it i7ll*l-fe ^?t4. P 3 4«^1^4^ 
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44 Ilb/IIIa 4444 4SS44 (vitronectin) 44*11* 5444 . #44 4444 4444^4 t4<>l) flOl # 
A 4 444 It 7>^# 44(42:: Albelda, S. M. et al., Cancer Res., 50:6757-6764, 1990). 



4^44 7}S.7,]3^ o]Bllns1 ^^-^1 4^4^ *flS4 45§4(cytoskeletal) 4H434 4^4 444 4444 
44. 4 £-4^4 (fibrinogen), 4SS44 w 44 4 (laminin) 4 44 4^44 44444 4444 4 
*JflAi 42444 4^ ^4 (spread) JEfe #4 (integration) 4 4^i 9244 £4. 44, 

^51}- ^ o] - o]BllnBl^ «%>4 4^ 444 444 *)1444 &4(fe Giancottl, F. G. and Rouslaht 
1, E„ Cell, 60:849-859, 1990; Hynes, R. 0., Cell, 69:11- 25, 1992: Nip, J. et al., J. Clin. Invest., 96:2096 
-2103, 1995). 4«-Ji44(fibronectin) 444 a 5p 14 444?i£ CHO (Chinese hamster ovary) 4^4 1] 4 
^ol^ 4444, rasS ^§4444 444 4X444 44^4 a 5 {3 14 444 4^4^ 44 444 4 

$14(42:: Plantefaben, L. C. and Hynes, R. 0., Cell, 56:281 -290, 1989). 4^444 ^Efl4 
wji444 44444 444 444^ 5JAi S_Jl4 4 44(42: Pasqualini, R. et al., Nature Medicine, 2:1 
197- 1203, 1996). 



44^4 a v{3 3^ 4444 o^^oj^oj 3L Aio]4 rtl ^ i 4^ ^B}i,4( melanoma )ol A^Hl 

SU«M 44 44 4444 <*1^ 444fe 444(42:: Albelda, S. M. et al., Cancer Res., 50:6757 -6764, 199 
0). a v 4444 444 ^4 4^ 444 S^^e 444 2444 44 44^-44 #44 ft 

444(42:: Felding - Habermann, J. Clin. Invest., 89:2018-2022, 1992). 

44, t#4^(angiogenesis)€ 44 ^444 1^4 ^f^AS^ Xfl3.£ f^c] ^4.;- 4^ 4444(42: 
: Folkman, J. and D'Amore, P. A., Cell, 87:1153- 1155, 1996). 144 A 3444 4X44, 4444 ^ <§#4 4 

44 #£4 44, #44 ^iHs H^r444. 144^4 3j»e4 ^44^0114 144£ 44#4 

oil 4 44 4^444(42:: Nguyen, M. et al., Nature, 365:267, 1993). 



^<2<q 1^4^ o H 4^4 ojAj ^4444 ^ 2444 43 5 ^ ^stoi] 7 ]6i^ - £ 514. 014 4444, 

4^4 1 ¥ 7114 44 £44 (cytokine) -4*3 144^ 3^4 *44fe 5}o. S 4 ojo,^ 7 }7l ^ 

7f4 4s 4= 1442 44^44 a v 6 34 a v{3 54 444 n4i4fe4, 471 if 7^4 44^44 444 144 

2 4 4 444 4 , bFGF (basic fibroblast growth factor) , TNF - a (tumor necrosis factor - alpha) , VEGF (vase 
ular endothelial growth factor) 4 4 4 #4 44 (fragments of human tumors) °11 ^144 4^4 144^°11 
44 #^-4 44 4 91514 44(4^: Friedlander, M. et al., Science, 270:1500 - 1502, 1995). a 

vB 3 4^1^44 4^4^ 44 ^44 44* 444^ ^ 4i(survivai signal)* 4444, 0 144 444 4°1 
E444 4^11^4 44^1°11 44 4^444 A H^^- 144 ^44 4^141 4444 444 a_4$4(4^: Brook 

s, P. C. et al., Cell, 79:1157- 1164, 1994). 



44, a vp 34 a 5p 14 ^444 44 4^1^444 4^4 44^11 (antagonist) sl 9144 4^4^1^4 ^144^ 

^5. ^=-AS^4 4^4^ 44 4^4444(42^: Niewiarowski, S. et al., Semin. Hematol., 31:289-300, 1 

994). 4444 4^43]n44 1^4 4«-4^4 4444 a 2bj3 34 444 444^ 4^ £4 = 4 Ar g -Gi y - 
Asp(RGD) Sl^ Lys - Gly - Asp (KGD) 444 V ?! 4 '' 44. #^4 44-S.J14 444, 44 RGD 444 ^44 

4^44^-44 444^7} ecm4 444^ 44 444^^4 #444* 444^ 4^s 144 44(4^: T 

rikha, M. et al., Cancer Res., 54 (8) :4993 - 4998, 1994). 431^4 a. vJ3 3tt 4 4444 4^4 144 

S4^4 7^444^4 (42:: Brooks, P. C. et al., Science, 264:569 - 571, 1994), a vB 34 44 44s^r44^ 

4^ «J44 144 444^44 4i4£4(a P o P tosi S )* '.'! •,•! •/ 4 14444 4444. 44^4 a v {3 34 
44H7> 444^ 44 4*144 4AS 444 RGD 444 ^444 44 44h^ CAM(chick chorioallantoic 

membrane) 4 4 444 444 4^4 4 (tumor - induced) 144^4 4444(42:: Brooks, P. C. et al., Cell, 
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99:1157- 1164, 1994). JEfb, 44454 444 444 44 4444 S^l/M 44^4 4 444 44 44^- 
44(angiogenin)4 4^4 ^€ RGD ^4^4 444 444^4. 4#4, 4^4^ ^ 4^444 42:44^4 
o] E 5] s 2 ^j (triflavin) ol TNF-a 4 444 -if SL^fe 1^4^-8: 4*1^4 -'.L.V-¥l 4 4.4. 44S-J1S4 

4244^4, 444 rgd 44h fflf-av^ vi '?!;.':•' 4 <\ 444^4 444 4 44 4444 44444. 



44, ^ 4^4^ 1 44 (thrombosis) 4 4 1 (hemostasis) 4 444 44^ 44 44 4444 6 1 ^44^ 

44 444 44. n 44*l£ 44444 1244 44444 -§-4 as 44 444 444^ ^4 4444 444 
4 444 4 44 44 444 1^4 444 44444 444^14 4444^1 4444^ 

4 444 44444. 1^4 44444 44S-4, 12^&4 *444r 44444 GP lib -ma 4444 4«4^4 
4 444^4 124 44^1 444^4, gp nb-m a 4444 444&4^44 4444^ A rg -Gi y - As P (R 

GD) 44^4 44°1 44 4-3-4 4 ^-S 444 44(43:: Rouslagti and Pierschbacher, Science, 238:491 -49 

7, 1987). 44*1, 44 44^4 444 44 44144 GP lib- ma 4444 4^-4^44 444^ 44 444 
As 4442-^4, 124 444 *144 4 44 444. 444 442^ 44 444 GP nb-nia4444 44 

4444 4^ 5 44 9kDa4 44 44 44^1 42-4(42: Huangetal. J. Biol. Chem., 262:16157- 16163, 198 

7), 44 444^1 ^ °-144« 22&4 4^1 44 Ii4 4444444 -g^s 44 £-4444. d 14 *1444 £ 
4 4^4 4 (c ys ) 44 4 #44°! , Ar g - Gi y - As P 44 t4 *1 ii -»Hgp nb - m a 444 4 444^ ^44 4 

444 7W2 44. St, 44 42E4(Kistrin)(42: Alder etal., Science, 253:445-448, 1991; Alder et a 
1., Biochemistry, 32:282 - 289, 1993) , (Flavoridin) (42:: Klaus et al., J. Mol. Biol., 232:897 - 90 

6, 1993; Senn and Klaus, J. Mol. Biol., 232:907-925, 1993), ^a4S4(Albolabrin) (%2l: Jaseja et al., E 
ur. J. Biochem., 218:853-860, 1993) ^ 4 ?1244 (Echistatin) (%>-22 Chen et al., Biochemistry, 30:11625 
- 11636, 1991; Cooke etal., Eur. J. Biochemistry, 202:323-328, 1991; Cooke etal., Protein Eng., 5:473- 
477, 1992; Saudek et al., Biochemistry, 30:7369-7372, 1991; Dalvit et al., Eur. J. Biochem., 202:315-32 

1, 1991) ^4 12i#43 42fe NMR€- f-44 S[S]424, 4& ?!444°1| 44GP lib - ffla=r-g-4 

44 4^-4^4 4444^ ^l-£ c l# ^44 ^444(42: Collen, J. Clin. Invest., 76:101 - 108, 1 

985; Gold etal., Circulation, 77:670 - 677, 1988; Yasuda et al., J. Cln. Invest., 81:1284 - 1291, 1988; Coll 
ar etal.. Blood, 68:783 -786, 1986; Hanson et al., J. Clin. Invest., 81:149 - 158, 1988)). 



°14 4444, 444 444tr ^^14 44 444 4-5-4 (Agkistrodon halys brevicaudus) 4 l"^-4(Caligin0 

sus) 44 ^444 °14 &4 444 4<«44, 444 #£.4*1 42^44 444 424 (Saimosm) 4 444 4 
7.5kDa4 4445L4 444 124 4444 |e|^ 43424(42: 4444 4*1 4 142606Jl), 444*1 4 
4 m 44^ 4*1 4^444 £44. n 44^ 4444 4^ 444 44 444 444^ *44 4°1 44, 4 
4 44 4 £4 44-44. ^1}, H^4^ 44 4^ rt l 444 -1444 *4^ 44-^1 444 SIass, 44£ # 
14 4?H 44 444^ 444°H 4 4^4 4^34^1 444. 



4 4^444 444 444(Agkistrodon saxatllis emelianov) 4 4^^44 1^4 4^44444 4^ 444 
4 444 44, 444 4444 4"4444 444^, 44 4414 44 cDNA# 4 4444^ ^ 4 

444 4^344 4444 42:4 4"4444 ssl 4°114 4^4! 4 444 444^, 1^44 4-J4 4^4^ 
s41 a-44, 44^4 44 4 444 4444 44 144^4 44 444^4 444 ^44 444 ^44 
4^144 444^4 44^4 444 a44^5L ^144 4 444 444^, 4 444 4444 444. 



44, 4 444 444 444 444 H^44 ', V4 444 44444 4^4^ 4^14. 
4 444 4 44 444 44 4"4444 s^«>fe cDNA4 4^4^ 4°14. 
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4 4^ All 4*1 444 cD NA°141 444 4444^ oHi^} a| <>! o, %o\t±. 

4 4^ Ml 4*1 -V-*]A £ 7 ] AV 4v]i .].o. sJZo|l^ 44*<|El« 4^4^ ?H4. 

4 4^ 444*1 4^4 $.7] 44^i f 44«:3. *H1"4 «*Kr ^414. 

a ^.4?Mim oi-g-^-^ 44444 *ii^Kr 3°i4. 

4 4^ ^44*1 4^i4 *i 4vi.4:\ tit -s-^j <wm ^4^ 5H4. 

4 4^ <*lS]44 4^4 ^71 44444 |i^A£ %MHKr 44*fl-t *WKr 5414. 

CU|0,| J/j-I 

444 a 4^ 4 43 4 444 47i *]4E4 ^ m wii m. 

E 14 £ 4^3 1^ -§-44*11 4^43 *44 tit -§-4<W14 «ls4 nefl£44. 

£ 2fe 4411441 44^4 pPSAX^] 4444E44. 

E 34 HUVEC^l rfltb ^4 4444 w £sl*\<>] s.3j} 9 n]^}^ q-EHfe neflH44. 

E 4a tr HUVEC^I 4MH 314 4 - a v{3 3 4^^4*11, GRGDSP, GRGETP g *fl^4 4444^1 £ 

4« 44^^11^44. 

E 4bfc 44444 HUVEC^ <fl4 % - a v{3 3 £«J WMI, GRGDSP, GRGETP 4 4444^1 £ 

4« 44^114 ^|H rt l 4. 

E 5a4 bFGFS. -frH^ CAM(chick chorioallantoic membrane) f £4^4 S-^fe 44414. 

E 5b4 bFGFS. 4E4 CAM 144^°11 42** 444^1 <3*M a*1^4 Af4<^14. 

E 6a^ 4*1^ (Lewis) ^ #<*$X] ">A sfl P] ^A^jr}. 

E 6b^r PBS4 434 4°1^ ^Hl^ *« 44 i^ 44*14. 

E 6c.fe ^4 44444 ^34 4»H 4*1^ ^1 44 2^ A^t)-. 

44^1 4*1)4 23 

4 434^4 44444 444 4^4^ 4i°H4 ^14^, cDNA* gs^H ^4 44444 44^41^ 4 
^ ^1444 ^144^11« 4*1144^, 47] ^4t4^« *fl44^, °1^4^ ^^4 44444 4 

44514. 

*14, 444 ^4^4^ 44444 4^ ^ ^^4 44444 ^4^ 4^4 E4 4^1^^ 4^4 

Ji4 44. 



*^a> M o, £ il ^ F) , : , c>#> € ^ 4 ^ HPLC 3 s4sii5fl^4fe 247il ^^114^4 44^, S 
it 4-J4 ^^14^ 4«!4-& 4^14^, ^ 4^1e4 ^144 4^4 44, 444 4«J]1 0 J4 4 0 J4i 4444( 
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Saxatilin414 ^444. 444 444^1 '•, ^ ;,'n| a| o|| a| -° ej^ C DNA ^ <^|J » ^ | U| -.. ',' K| 444 4444 C DN 
N-44<>fl ^l^ai(XhoI) ^7lAi«4 4^4 Jjliioj KEX25L 444 ^ flfe 4*1^4 ^44 4^44^ 
71 *1 14 3 44 44, 8.0kbp37l 3 444 H-| o] p piC9.°) a - factor 4«14^4«] 4 C - 444^1 *] Xhol - EcoR 
I 4^H 4°d4^ 44«!4 P PSAX4 4*114S4. 4*114 444&)fe 4714 ^(Pichiasp.), 44lf4 4(Hansenu 
lasp.), 47>24°H)2 4(Saccharomyces sp.) 4^1 ±5L°11 52^H ^144^14 *H^f 4 $12-4, S^o} 
Eeli(Pichiapastoris) GS115, SMD 1168, KM71 ^] ^ 7] i# JE^o] 44344. 



1^714 -ri£2l^(Pichiapastoris) GS115°11 fM *N pPSAX4 24144 ^£4^14 ^l^i, ^2,4 ^ ^ *d 
4^14 " ^o} Y/pPSAX(Plchlapastoris Y/pPSAX)" 4 ^4S2t4 o)4 ^oq^ 74 2 1«3 ^144 

4 ^14^1 ^44 4*11 14 361 -22l44°H ^7l^7l«?! 4444H3 44 44*H&2_^4e1 (Kor 

ea Culture Center of Microorganisms, KCCM) ^ 71442" KCCM 102012 7144S4. 

45f 44444 *i|2:*Kr 4^4 ^d7l ^444*ll» «l|44i, <>1 44444 444fe ^34 5E44 

4: rt H, ^4d4*Hfe ^44*i« ^2 44*111: 3#*H o.D 600 i.<H 4 «fl44:n, 44]4el4 

ex] n<$o»^ ^ ]7i?V 444 44, d||t&#o| 444 n)l44 ^Hl #7] AflS« 444 4, *H4 

44. o]7lo,l 4434 ^ gej^-t «Wt ^2^22^ £t ^4 44 0.5 43 l.5%^£ 5.^StJL, 

42«2_2Al HL^ ^4^2 44 0.5 tflx] 2 .5%^£ 2443, n 3 4343 432-4 44 

P H4 6.03 «U33:2, »1144 *1]44 ^ gel^l* «H^H1 42^22^3 ityajoq UTsH 0.1 ifl^l 1.0 

%(v/v), 443 ^11 4 0.3 43 o.8%(v/v), 44 4434tTI4 o.5%(v/v)3 3444 444 «fl334. sf, 32 

=B)^§ nlf^H^ 444 ^, *fl4 244 25 iM 35V, 443341^ 28 ifl*| 32C, 44 y^SMIfc 30C33 

12 tflxi 2 444, ti^^^Wlfe 16 vU7| 20A|?h 7]-^ 4^-4*1-711^ ls^Kt^y mi'tf-o-K:- ?Jfli, sli y^Hi 

71 ufl^l: it ^d7l ufl^Si^ 72 tflxl 120717J;, ti W sj-7llt 84 vflxl 1087U> 7>^ H>^5~>7llt 96*1 

-<K-K'i »ll°c :: ?H-K 



¥lV'-a- ^^5l4fe ^1, °H i^^^l ^4slfe ^|4A^fe JflW -^14^i« Af-g-o-)-;,-, ol^Aj-^.^^ 0 5 
2M 'g-i^ ^^I^IS 7}^-f-ol 4t^44. HPLCC^^^^r 30 €^ (source 30 RPC column)^ 

4-g-4^, rt l^ A ^S.fe 0.01 ^H^l 0.2%(v/v) TFA(trifluoroacetic acid)7-h flMSqil (acetonltrlle) # 

4-§-?H 4^-^144. 



471 ^12:^ ^24 44444 1^4 -§ ^^^11 ^34^1^4 ^^4 4^4^ 1^4 -§-^^^14^4 ^1^4 
44, 4 4^^1 ^112,4 4444^1 *fl3^ 4^44 444 1^4 4^14 ^^144 4 4 5x4^4, 4444 
4 aa^Ai ^^1?] ^ o., ^*Hai 7fl2:i3- #5L4iL4 4444 4 4 5144. <>H. a£^41 4°d4 44«)e1« 
o]^h 444 4 ^2:4 4«!^ 4^1^4 ^144 «1^4 44, 4944 4^^ 4°1^ °d4^ 4444 4 s. 
4^1 4°14 4^344 4 < d45a4: 4, ^24 4^44 484^1 4 494^1 4^14^2, <g*H, ^14, 4^14^1 4 
*12_4 ^114 4^14^ aaAHl^l 71^4 ^Hi h ^^flais o]*H 444 4#°1 44 44, ^1)2,4 4444^1 4 
94 4^1 t4°J m 2-4 44^ 4°d4 4^4 ^iii ^14^ 444 4lr°l ^££, jlsl^a] 43, 
4 44444 44^14 ^, 4944 4^1^44 ^24 4444^1 44a4 4 4^^^1 44i ^ ^44 444fe 
44 4 4 44. 



444 4444^1 444^^ 4°1« 4^4 4 4^4 *1 44 4444 ^144, 44 144^-11 44 £4 *1^^ 

2.2 71144 44^1 Efll^l tfl44S(HUVEC: human umbilical vein endothelial cell) o A ! <4| *}^*\ 144 
73 CAM (chick chorioallantoic membrane) 444^4 d 1444, 4444^1 < ?14 4^°11 4^1 ^44 2:A>4 44, 

44444 44oll 4514 144^34 ^sfl^oi 445^^4. Et, 47l HUVEC ^^4°141 444 4^}44 
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4 44 HUVEC4 4444 Jl4^ 44444 HUVEG S44 4ES44 ^^<?1 Q v>3 3 : ?l 4 : /.4>l| 4 ^4-2-51 
1ft 4444 444514. 44, 4^4^44 444517} lfl3)o|l 444fe 44 4*14Ai4 444 #44 # 
S4 444 4*H44fe 444 o]nl 11-4444, 444 444 444 444 444 4 &44 444 44 

^4 tS5i— — 44444 444 444 444 444 444 ££44 is)-, Al-A^j U) 0| AHM.V-A^j o^ol nfl o. Jr^ 
^ 444 ^o, 444514- 



44, 44 i« 444 4 444 44 444 4444 s 44. 4& 44 4^ As4 4 444 A4 fll^jAs 44 

44 44 ^ 444 A44 421- £ 447} 4 & ^] A H oil P^j) !.| <| gfecffe ^4 44444 4 

a> 01 ^44 7} 4 ^HtJ 51 44 4^4 444. 

:•' -••!•■!! 

^ahi i: ^H-ii^ 44 



4^-4 444(Agkistrodonsaxatilis emelianov)S44 44444 xfl 6>^1 444, 444 444S44 444 
2:(crude)4i lml(302.4mg)4 PBSS $ ^ 44 4 ^14^ 4^4 4%| (Sephadex G - 75 gel - filtration colum 
n, 1.8 x lOOcmH 4444 44, 20ml/hour4 44AS 4^47l4 44444 444-«4 444514. 44, 4 
A}^^S1 |AJ^ -g-^^^fl sj7>^ (platelet aggregation inhibition assay) AS. 444514: 4, 444 41 

14 (human platelet rich plasma, PRP)4 4444, 44 14 400mlS44 £ o| 3 ^ofl^ ^ ^ 3 

00,000 /H 4 14i44 SlS4 S]44 44, 4 PRP 444 45044 PBS 5044 £44-4 HSiiSn *\ nelJlti] 
(Aggregometer, Chromo-Log, U.S.A.) 4 4 37°C4 4HS 344 "11 44314. 44 AS, €44(2nM)4 4444 
4 -+-4 44a- 4^144 44,41 ^4£ (light transmittance)4 44*44444. 



44, 1^4 444 7-WRr 44 4® # 71-4 4A4 4*? 4, Native -PAGE 4 444 7,000 44 10,00044 (d 

aiton)4 444AS 4444 4444 3i44fc 4^°J4 444 44, 4 444 £4 o.i%(v/v) TFA(trifiuoro 

acetic acid)* Sf«}t 444^- ^444 44 HPLC 4 ^ (reverse - phase C18 HPLC column, 7.8 x 300mm) 
oil 4444:2, 0.1%(v/v) TFA4 ^444 4^lE4S4(acetonitrile)S 5 44 45%44 4^ 4^ (linear gradi 

ent)« 4^1 4444 44^14 44, 44444 44^4^4^ 4^4 21% 4t ^144^1 44^144. ^^14 4 
444^1 4£« BCA ^4^4 4*11 4°J4^, rt l« *An] ^^s] jl44 "1514^4 n, 4*11 ^4^4^ 
^] 4444^1 s)4 7 ^1|a44 0.2%°rl4 4 4 5144. 



44 ^l 2: 4444^1 44^4 4^ 4^1 

4a>4hipi 6>ni t A> ^ai§}7! <?144 7 ^l^ 44444 44^4 4°141 44^44 44, PVDF(Bio-Rad, 
U.S.A.) ^aJll 0 4i ^e^ei-B! ( e iectrobiotting)44A c l, 7}4 4^1t4 414^7l« <5 144°1 N - 44 4 
4^4 ^1 4^ ^aib^ GEECDCGAPANP(444^ 9)^1 a^oj % 6.^ 4?!^ 44. 

4^H1 3: ^4 4^71 « 444 44444 444 44 

44444 4444 44 444 (mass spectrometer; Kratos Kompact Mold II, Kratos Analytical, Mancheste 
r, U.K.)* 4444 Matrix Laser Desorption Ionization 4^ AS 444 44, 7,444, 7,515 4 7647Da4 37} 

4 4^ 4444 44444. 41 4 4s 4^ 4444 ^4^ 44^, N-44 44^44 " GEE" s 444^ 
4 444, " eagee" 4 " agee" s 444^ 44444 444 (isoform)4 ^44^ 44^s 44^44. 



44 4 4: 44444 4^44^ 44^> 4444 
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^A>T£^^ i&44^ cDNAUt <24 444, 44 444 4444 4^444 (venom gland) Oligo - dT € 

tSi^fi 4444 mRNA4 4444^-4, 3.71 m RNA# Oligo - dT = 44 44 4 44i^-& 4444 

cDNA 44*444 44 4S4. 444 N-44 ^ ) 91 P.- *ll££4 5 ' - "44 4 4 = 444 

1: 5' -GGNGARGARTGYGAYTGYGG-3 44443L 3) ^ ^t£^ 44^SL 444 C - 444 4 44 ^£ ^ 
4?} 3' -=444^4, = 444 2: 5' - GGCATGGAAGGGATTTCTGG - 3 ' (4443L 4)1- 4444, cDNA 44 «- 
444 44°-^ 4fe 44J^4^ 44 (PCR) 4 4414 €4, 220b P 4 §l|44fe -fi-^lx} pcR ^ 
41344 44 444 47}^^-^ 444*114^, pGEM-T(Promega, U.S.A.) 44^ 4*iei444 AJ-Apil^ 

4 cDNA-B 5-44^ 44^4^S 444^^-4, 4« 4444 44444 c dna4 444 444 444^(4 44 
S. 2), 444 DNA44^44 44444 ^ o}u]±# a\<*^ 444^4(^^.42. l). 



444 5: 44444 ^44 Sit^^l ^44^44 44 Hi a 

44444*44 1M4^1 444^-4 4S4(Salmosin)(4^: 4444 44 4 1426064 4443L 10) 

^ GRGDSP(4442 7) 444^44 444 4^44 444, 1^44 444 44 14(14 1L4 3 x 10 5 7114 
1^4 #4) 225/^4 PBSi 444 lit^ 0 -^ ^44^- 44(0.1g/ml) 25/rf* 4444 544 25°C4 ££4 
f^l^l^WI 4444 44, 4-^^14" ADP-& 444^ ^4£« 444^ 44 1^44 444444 4 
4444(4^: £ 1). £ H4 a44 ( n )4 4444; (O)fe 4514; 4 (g)4 GRGDSP(4445- 7) ^44^4 
1^4 44 4§fla44 444 444. £ 1414 £144, 444^4 ic 50 44 4 i79nMS 444Sife 4, 4 
£44 ic 50 44 i73nM4 "124 4 44 "144 444 44fe 4^ ^7>s|^a^, grgdsp(4<I43- 7) ^4- 
4HS-44 4 l.OOOi'll 44 444 44 4S4K 

6: 444 £ 4444 4^4 

^14a^(Xhoi) ^7l^«4 « bii^^oi kex2^ 44€ 4 44^4 414 4^.44^ <§44<14 ^4 

4!:- N - 44 5. 44 "1 4. 5 - CCGCTCGAGAAAAGAGAGGCCGGAGAAGAATGT - 3(4 444- 5) , 4 /ll 4 4 4 44 
34 (stop codon)4 EcoRI *H4Jl4i 44 « £444 C - 44 = 444 4 5 - CGGAATTCTCATTAGGCATGGAA 
GGGA-3(414:£ 6) ^ 4^^4 4 4 ^1 4<i4 444 44^^1cDNAl- 44 #4^4£« 44431, s.3-*}°] 

gsl (Robocycler™ , Stratagene, U.S.A.)# 4444 ^4s.4i ^4|44(PCR: polymerase chain reaction)^ ^ 
^-14^4. PCR444 ^^.^(denaturation) 94°C 14, 4^4 =4°H ^. 4 (annealing) 55°C 14 S =4°H 4 
444 (polymerization) 72 °C 144 144 (cycle) ^4 °) 3047l« ^44^4. °1 44^-^4^ ^44 4 250bp 
4 DNA : S 3 a4 PCR 4# 44 ^S.^ 44-^4^4 pBluescriptKS(2.9kbp, Stratagene, U.S.A.) °11 T4 DNA 4S 

ai(ii g ase)4 4444 f^ D 4f 4^l4i, 4« tfl4? XL- lBiuei £444 ^444^14 4^14S 

4. 4^14 ^444^1* < S4 44l00/igM7l- igy}& ^o} a_EKl(LB: Luria Botani) J|*n1|^H^ fl)]444, 44 

S34# ^44^ ^444 444 44, 4^44 44^4^4 4444 4« 44ai 4^444 

DNA 444 4 44 (ALF4^4 Amersham Phamacia Biotech, U.S.A.) 4 444 44, PCR44A£ ^44 250 

b P 4 444 44444 cDNA 44 444S4. 44 444 44^4^* Xhol4 EcoRlA^ 4444 444 DNA 
444 4444 P PlC9(8.0kb P )4 a -factor 444^4^4 C-444°rHl 4444 44444 4444 P PSAX 
(8.3kb P )S 44 444 (4^: £ 2). 
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4*1M pPSAXl- SallA^ 444M 4 4 <q DNA4 44?> 44, *M *! •;! "I DNA4 0.5^g/M*£S- 44f44 TE 
44r4 OJ H Pichia pastoris GS115 4^>€H ^1 S (competent cell) (Invitrogen, U.S.A.) 804* 444^, 44H 
-3-SLSll d ] 4 (electroporator, Bio - Rad Gene Pulser, U.S.A.) * 4444 1.5 KV4 442:4 4°11 44444 "rM 
444. 44, 1^444^ 444 4^31 1* o>7l-^ 3j^ul|^H £44^, 30C°114 344 «1]4444. *H4 4, 
4^HH 444 444 Cr l 4^ ^eH14 flfl^l (lOOmM sodium phosphate pH 6.0, Yeast Nitrogen Base 

1.34%, biotin 4 x 10 5 %, glycerol 1%) ILi 444 44, 30G°)H >fli4-£4 O.D 600 1.0^1 1 ^ 4 X 1 fl 1 44 
-Z. 4444 3,000 xg <44 44444<^ 4^14 ^7^ ijllM 4444, 444 4^4 3^ 444 44 (100m 
M sodium phosphate pH 6.0, Yeast Nitrogen Base 1.34%, biotin 4 x 10 5 %, methanol 0.5%) °fl 44 A 41:H, 

30°Ci *1 444^ l^t 4414-^ ..} -?l ,<> 4^444. d 14, 2444 £2jJ0 3L 4444 0.5%4 4£5L ^7>44 
9644 44 444 44, 444°11 4"444^1 4444 444^, 44 4444 444 " ^41 4 4^M4^ Y/ P P 
SAX (Pichia pastoris Y/pPSAX) " 4 ^444. 3^4, 44 54* 20004 74 2i4 cfl444 444 4^44 4 

4 14 361 -22l4*H ^44^4444444 44434^1 44 44 n 14§S-^4^ (Korea Culture Center o 
f Microorganisms, KCCM) °T| 7l^I KCCM- 10201^ 44444. 



47| 44#4 5000 x g °14i 444^4^ «r 0 t<5! !4 444^, <=>]* 1.5M 4£4 44°!^ 4^A5L 5j^444 44 

- 4 4^i (Phenyl -sepharose, Bio-Rad, U.S.A.)4 44^ 4^(1.3 x 20cm) i 4^4 44, 1M 4-2-4 44°1 

m 4^4 20mi/iKHu4 44AS. 4444 444^4 44444. rt H, 4414^1 444 4*H 14 4 

44 4^A5L ^444. 444^4 0.1%(v/v) TFA* S44fe 444^ 5 J^4^14 HPLC 13 (source 

30 RPC column, 7.8 x 300mm) 4 4°d A 4 7 l^, 0.1% (v/v) TFA* .¥-44: 0 4 X 1 50%(v/v)^ 4^SvlS^ 4H 
=?n (linear gradient)* 1^ 4^44 4#*1?H, 44^^14 44144 44444. rt H, 4^4#4 ufl^ 1L 
4 107mg44 4 4 4S14. 



4AH1 7: 71)2:4 44144 434*11 

6<4*i 444 44144 44^1 14 1^4 434*11 3 J4^4 f-*1) 444 444^, 44^1 H4 444 4 
%% 4-414 S GRGDSP(^44i 7)^1 l^ 4^4^4(4-^: a 1). 

4-7I a H14 S444 4^4 44144 «\m 44144 444 lit -§-3*1*1 S-534- 



[Xi] 

1^4 434*1 ^4^1 IC 



Wl£ 


IC50 (nM) 


4V4 44^^ 


136 


fla / H41M 


139 


GRGDSP 41 7) 


270 x 10 3 



4^H & 44144 ^4 4 1444 



44^°11 5444 °il 4 4H4 (epinephrine) 4 *<H^r44 4. sH444°H 14*1 4^^^, °H ^14^ 444°! 4 
14 olifli ^144^1 44^4 44, 4^44, lf?4 4 ^4^1 ^44 ii^H, 54 «14i 70%^ 44^ 
4 4444. 444, 4^H1 644 444 44144 4^444^, 44 14444 4^14 4 4^^1 4 
4444. 

icr44^ sel 44°ll 44 o, o.i, 0.25 4 o.5m g /k g 4 4-4144 4444 o.imi pbs* 444^, io4°l 44 
4 4, 44^1 44^4 5444 i^Mlx 4 ? <;•!••'!( 1 2().«k #4^1 + I2^g i44H4/o.imi pbs)4 icr44^ 21 
el 444 4^-1 444 44, 44^^1 444^4(4^: S. 2). 



^7fl^-S| 42002- 0064787 







44 1 l?}(mg/kg)4^ 


0 


0.1 


0.25 


0.5 


44^/4 4 ^ 


18/20 


16/20 


11/20 


3/20 




10 


20 


55 


85 



44 s. 244 H444, 4 4 44 4 ^.f , ^go] ^ 7 }£ 7j4s ^ t^, 5444 i44 = 4 ^ 

^-g-°JjO_ ^ 44^1 444 4A}444 ^^g^nf^ ^5^, 44444 His] ^5lf> 7^ o] ^ ^dfl ^ ^ 

4 4S-4 444 141 4444 4 4 444. 



44^ 9: 91^.^ Eflw}^njfl ifl3lAll5(HUVEC)^ tfl4 4|3^-4A}444 ^4 



7^4 Aj-Apu.^ 4^4 ^<g<y| 49 ^4 5144 RGD # 7 ] 44^ 4^44^44 b 

FGFi ^1 4^44 4441^ ^44 -i^^o! ^ u>, 44 444 5L444 7fl££^ 4a}444 xfl^^a 

4 444 ^44^4 44^4 44°i, 444 Efla}:^^ vfl 44] i (HUVEC: human umbilical vein endothelial eel 
1)4 m^-S. 44^4] 47 r ^4 ^4^, bFGF°11 ^sfl 4^44 tH44|2i^ ^44 <>M144 ^ o_5L 434 4£4 
(Al^"iS 10)3 Jl44 B1H^SSL4. 



44 HUVECa 4444?-^ 24-€ 443^ell4S°)l #J1, 37°C, 5% CO 2 3 2:4°H4 2 44 4 W ^44 

5a4. 44 3^, *fl4« 5% -¥-31 oft 3 # S^fe 0.25ml DMEM-^-S. 2*1142, 44 644 4^4 

a)-a1-^31_4 tfiAjA 44 o, 20 4 30,ug/ml4 44* 44, 2 0£-4 4144W. °H, 41S« 44 1 

ng/ml4 -g-Sfl^ bFGFS. 4442, 724 4 4 nfl44 44, e ^4 o. s 4^ a ^ jt ^ 

^7§«H 7444°I4(^; E 3) E 3ri ||^ Al> -e-A>^ «g^o.s. 44144 ^e?} ^4%mi 

44, HUVEC3 ^44 £j^l^# £ ^ JUSi-SLSS.. 4^44 44VW. 444 &Aj^ ijoj^ 4 ^ ^584. 
44i 10: 444 4 i 44 HUVEC 443 4*11 

4^4 4 °H 44HUVEC3 44444 HUVECX43 4S^44 =^*H4 a vp 3 44^4°11 444^- 

S. 444 4444« ^91^7} 444, 44144 HUVEC7} 96 -€ #^l^lS<i 2^^ HlMS^^i ■fr^fe 

96 -€ «eHs-& ^^^^^^(PBS)^ ^-71 €4i 6»H4 ^^tt ^H^t ^41^(i/ig/€) ^ 

^!^(0.5//g/«)AS 4 0 Ci^ i 6 Al4 2^4554. ^d7| #e||4S« rf^. ^«!^ ^ 

^47171 ^§M, lOmg/ml^ ^l^^^CBSA)^ Aiel§}ol i^zj ^-oj uf^l, 

A}#^7l PBS^ HUVECS S^^l -EDTAS. 4^14-4 ^SSH^l 3., PBSii 35) 4]^^ 4^-. 

1^ DMEMi ^^44^4. 5X10Mln# 3 49i€^o^l, ^44 RGD ^HlH9j GRGDSP(Ai ligl 7), 

RGE ^El^9] GRGETPH^^i 8) ^ ^1^^ 44 ^^-§H 37°C<>114 20^ ^^^^ 4^-, 47I 
41 i# 47] 96€-#^14S4 4 €i 7>4ji, 37°Ci4 5% C0 2 ^ 95% ^7l°l a4o_ii 1^14 nl)«g:^c>. 
^^4 e4 44", ^1^44 >1Sti PBS^ 4^4^ 4)7^4^, t 5 -^ ^4*1 ^(Coomassieb 

lue)S. «^4«4. 4 1«1 540nm°1144 ^^-E* ^^*H 4| It (relative cell number) * ^^4^4(^2: 
:£4a,£ 4b) . 

E 4a a E 4bi4 S-^°], bFGFS. 4^^ HUVEC* GRGDSP(4 7), 4a}44 x !i 4 u v|i 3 44#lr4^ 

4 4^)1 ^1^1 flH44^-S«i huvec7> wlE5L^i4°il -444^ y A^ 3t11 x^fl^ ^ 444^(4^: £ 4a), h 
UVEC71- 4a}44°11 -444^ 44: 444414(% V ^: ^ 4b). 44^ 44&^ 4444°] HUVECS4^1 

a v p 3 44^4i 4444, 44^4 - i 7fl^ 4l3t44# 44144 4444. 

4AH 11: 4A>44°11 44 1444 CAM (chick chorioallantoic membrane) ^A} 
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33 3 2-43 CAM(chick chorioallantoic membrane)4 3443, bFGF3 343 4^3^ 14433 tfl4 44 

443 s4t 244514. 35133 43 4343 34 44« 2,3^33 n*. 4333hs 444 44, ^i 

44 37°C, 60% 4^3 2:433 103.4 3443 ^43, 4344 4, bFGF4 6ng/343 343 CAM 3 

i 4343 14434 4£444. 43 -t-"UvHV 243444 3 Hfl44 4, PBS 4 €33 6 ofl 

444 4444 5ug4 CAM3 44 334^, 7234 4 43 4343 144 444514(42,: £ 5a, 5b). 
51 5a, 5b33 S.43, PBS4 334 343fe 3434 1.^433 3^3^4(42,: £ 5a), ^eia 
343^ 1443 3 33344(42,: S 5b). 



433 12: 4 44 € 3 34 433 44343 33 

32,344144 443^4 i^5xjo)i 443^ 7^^. x^n^c.^ 5]] 443 t^^^t 3344. 32,3311 

43 433 3 443 344 3344^ a-nfe 4, 44443 433 44343 344 33^3 34* 

S44514. 

344442-33 (ATCC, Rockville, Md., U.SA.)J^43 344 432, 3 44 3 5. (Lewis lung carcinoma cell) 
lX10 6 7im 84^3 43 C57BL/6442 (Charles river, Japan) 3 ZH^^M 444514. 43 34 4, 433 6^1 
3 444 32,^ 44li44 1.25mg/kg/day3 -g-^S 13 IS] 442,3 3 344451 cf. 71^43 44 ^jzj-or^ 4 
42,1- 43 3^ 4=3^, sfl ^4 #^33 7 fl4« 34433 0.5. e^o^i}. n 14, 44443 S^H 443 

44 3*13fe 740] s)-43$4(4a: a 3). 



[it 3] 

44jjH 34 433 ^32, j 34*1sH 



44TOmg/kg4f2) 


442 43=r 


35*11 ^ 


*1*flt(%) 


0 


4 


15+6 


0 


1.25 


4 


0.7 ±06 


95 



434 44 441143 34 433 443 343*i)t 44 14433 €^34 a 43 3 33^43 444 334 
A5.3 bFGFi 343 4^34 BCE3S3 434 4343 334fe 444 ?i 3 4-1443 443 343 43 
3 4 s;4. 44, 444 <W 44^i^ £ 4-a>^bi ^^0,1 4= ^oj-4. 



i£4, 444^^1 °l^l±r ^^4^ 141 444^4, 47] ^l^^ ifl*H s^!44^4« t^S 

4^4. 4, 44 42:214 4*14 ^4 ii4?l 4 OJ ! (Bouin's solution) i S^4^°ll 44 444ASL 3. 

734^4. 4um 4711^1 444°11 E5iAl# 37°Ci*1 1044 ^4^711 4^, PBSJi ^4 44, ^14444(hemato 
xylin)4 °11^4(eosin)Aj^ ^^*>jL 44^4514(42: £ 6a, £ 6b, £ 6c). £ 6a^ 4°1^ ^1 44^1 4^ 

3*1 44 3141 2^44*1^, £ 6bfe 4°1^ 444ia 4<?14 42aji PBS* ^4 43 aaj44°H, £ 6c^ 
4°1^ fMii 4^4 sll £&^1 °11 44444 334 s)13 2:34434 sl 6b 4 £ 6c43 ^43, pbs« 434 
32:433^ 433 443 4^43 4434^4(42,: £6b), 44444 434 43433^ 44 #^33 4 
433 444(42,: £ 6c). 444 44 43, 44444 434 44^33 433 44343 333^ 444 4 
4443 34 443 343 4433 14434 33)43 i^J 4 4444. 



4343 4 a44 

4 433 3-4444 4a34As 444^ 4343 asl 347>44 434 344 4343 2,344 44 3 3^ 
434 4 34. 444 2,3*4 443 443 a^r 4433 4434^, 344 2,3*4 453^/334 a.2,3 
(3* §4, 443, 4343, 443 ^ 443 43 443, 444 2,44 34 4/a±r 443)« 4444. 
i£4, 3S4 34 3 S3 as 444 414 444 4 44. 
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443 33 ^344 443 34 3 343 4'. -3 44 x>oj 7 } 01 o_q_ x|s3^ 4434 34, 44 

33(34 60kg 3^)3 44 334^ 1«J 13] 20mg vfl*| 52mgAi ^34fe 4434^, 44*fli 443^ 
34, 44 ^^ft 60kg 34)3 l<g 15| SOmg^^l 120mgAS Jf344 5i c>l 44343, 4 4 

33 44°H3 ^ai # 7>?1 ^ ^ofl 34*1 444 4^ 514. 

4343 3^ 

a. ^o,!^ f ^ ^s^i *j ^ov^^a^ ^4443 t4a-7i 444, 44434 43 C57BL 

/6 44^3 31 4444^, 434 7<a4i 43 3 ? '-3 33 r:: 4443 ld 50 44 33434 4, ld 50 44 4 
iioo mg /kg334. 444, 471 sx|4fe 4^43 44°113, 4 433 44444 4Jl34A^ 444fe 434 
3^3 4 443^ 44*1 444 4&34 4 4 $144. 



3433 433 434^ 344S43, 4 434 444 3343 4ii43 434 444 4 ^3 3^434 n 
m 4s34A5L *}ir 1^4 4^<W1 ^ 44*)1# ^1*44. 4 43444 44434 444 3343 4^33 
334^, cDNA« fs^^ 3^4 44434 4333fe ^] « 33444 33443* 4343°- 

3, 471 33443* ^44^, 3^43 3^4 44434 444*34. 4 433 44434 a43A^ 1^4 
434 334 4 5144 4^, 44 14434 4343 3*11 44434 1^4 4-44^1^1 3 4433 4 
&34A.y. 444711 444 4 514 344. 



34A5L 4 43 m^-fij 434 444 4*113 7|^*l-«b 4. 4333 1-43 ^|^t 43 4°fl?ll 5133, 334 4 
33 71 #4 4*1 4434 43^141 £33, °H 3*1 4 4^3 .33 4 *H43fc ^ <=>1 44 34 334 334. 
444 4 433 4333 33fe 3^3 ^4444 ^343 444*11 343 3344^ 4 334. 

(57) 343 3 3 

3444. 

444 144(Agkistrodonsaxatilis emelianov) 3 5?:£3-43 ?, 3)4 4^13. 4443(Saxatilin)4 S343, 
3 gti 23 7] Ai « S. l^E}^ 61 7.1 cDNA. 

344 2. 

A 14^1 cDNA 374i«^«-E-l -if^Pl, A^Hli io] o>n lt A> Ai Q| S ^m^xl^ 47^4 4 (Saxatilin) . 

344 3. 

(i) £44 H34(Agkistrodon saxatilis emeiianov) ^4^1 ^#1 & 4^* 4 °14 3^>SrL2fl 3) *>o] 

444^ ; ^, 

(ii) 43 43434 ^34 3^1 a^m^Wl ^^3^^ 334^ ^34 ^44^ 44433 3a 
43. 

344 4. 

3 143 cDNA 33314 S44^ 4433 p psax. 
344 5. 
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^ 4%^ tfi 1 ^ pPSAX« ^Jo} 4^Se)i(Pichiapastoris) GS115<>T| ^€ ^4^1 ^M 0 } 

E2)i Y/pPSAX(Pichia pastoris Y/pPSAX, KCCM - 10201). 

6. 

*ll 1%^ cDNAlr '"HI *H&8: flfl 0 <f4^, rt l ■.' 7 i 1 44€?I# 

t^^E-lfe pPSAX?] ^Jt^AS 7j}fe 

PHf^ ^7|o> s^seji Y/pPSAX(Pichia pastoris Y/pPSAX, KCCM - 10201) *?1 &> 

^#«r£ P H 5.5 ifl*l 6.5, 25 ifl*l 35t:°IH 12 ^] 24*1 Hfl^ ^ «fl 0 ^## € A d£-34°1 

0.5 ifl*l 1.5%(v/v)^ S^Rr P H 5.5 ifl*l 6.5, 25 ^] 35°C°lH 72 120*1 

4*1 tifl^H? 4^-°-^ 

10. 

3^ 11. 

at-a^h]^ ifs}Ji, <r*H- rt -.v. «1 8^::- t*im a^-sj-fe lit £3«W1. 

3^ 12. 
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6b 




<110> CHUNG, KWANG-HOE 

KIM, DOO-SIK 

<120> Novel Protein Derived from Agkistrodon saxatilis emelianov and 

Process for Preparing the Same 
<160> 10 

<170> Kopatentln 1.71 
<210> 1 
<211> 73 
<212> PRT 

<213> Agkistrodon saxatilis emelianov 
<400> 1 

Glu Ala Gly Glu Glu Cys Asp Cys Gly Ala Pro Ala Asn Pro Cys Cys 

1 5 1Q 15 

Asp Ala Ala Thr Cys Lys Leu Arg Pro Gly Ala Gin Cys Ala Glu Gly 
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20 



25 



30 



Leu Cys 



Cys Asp Gin Cys Arg Phe Met Lys Glu Gly Thr lie Cys Arg 

35 40 45 

Arg Gly Asp Asp Met Asp Asp Tyr Cys Asn Gly lie Ser Ala 



Met Ala 



50 



55 60 
Pro Arg Asn Pro Phe His Ala 
70 



Gly Cys 
65 



<210> 2 
<211> 213 
<212> DNA 

<213> Agkistrodon saxatilis emelianov 
<400> 2 

ggagaagaat gtgactgtgg cgctcctgca aatccgtgct gcgatgctgc aacctgtaaa 6 0 

ctgagaccag gggcgcagtg tgcagaagga ctgtgttgtg accagtgcag atttatgaaa 12 0 

gaaggaacaa tatgccggat ggcaaggggt gatgacatgg atgattactg caatggcata 18 0 

tctgctggct gtcccagaaa tcccttccat gcc 213 
<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<4 00> 3 

ggngargart gygaytgygg 2 0 

<2T0> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 4 

ggcatggaag ggatttctgg 2 0 

<210> 5 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 5 

ccgctcgaga aaagagaggc cggagaagaa tgt 33 
<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 6 

cggaattctc attaggcatg gaaggga 27 
<210> 7 
<211> 6 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> oligopeptide 
<400> 7 

Gly Arg Gly Asp Ser Pro 

1 5 
<210> 8 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> oligopeptide 
<400> 8 

Gly Arg Gly Glu Thr Pro 

1 5 
<210> 9 
<211> 12 
<212> PRT 

<213> Agkistrodon saxatilis emelianov 
<400> 9 

Gly Glu Glu Cys Asp Cys Gly Ala Pro Ala Asn Pro 

1 5 10 

<210> 10 
<211> 73 
<212> PRT 

<213> Agkistrodon halys brevicaudus 
<4 00> 10 

Glu Ala Gly Glu Glu Cys Asp Cys Gly Ser Pro Gly Asn Pro Cys Cys 

15 10 15 

Asp Ala Ala Thr Cys Lys Leu Arg Gin Gly Ala Gin Cys Ala Glu Gly 

20 25 30 

Leu Cys Cys Asp Gin Cys Arg Phe Met Lys Glu Gly Thr lie Cys Arg 

35 40 45 

Arg Ala Arg Gly Asp Asp Leu Asp Asp Tyr Cys Asn Gly lie Ser Ala 

50 55 60 

Gly Cys Pro Arg Asn Pro Phe His Ala 
65 70 
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